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ABSTRACT: 

PURPOSE: To thin the thickness in a specified section of 
a gate insulating 

film excellently in controllability and easily, and form a 
contact hole easily 
as expected. 

CONSTITUTION: A lower-layer gate insulating film 3 
consisting of a silicon 

oxide, an upper gate insulating film 4 consisting of 
silicon nitride, and thin 

a film 5 for formation of a gate electrode are stacked in 
this order all over a 

semiconductor film 2. And, with a photoresist pattern 6 as 
a mask, the film 5 
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for formation of a gate electrode is removed by dry 
etching, and next, with the 

lower-layer gate insulating film 3 as an etching stopper, 
only the upper- layer 

gate insulating film 4 is removed. Also in case of forming 
a contact hole in a 

relatively thick passivation film consisting of silicon 
nitride by dry etching, 

only the passivation film is removed, with the lower-layer 
gate insulating film 

3 as an etching stopper. In case of forming a contact hole 
in the relatively 

thin lower layer gate insulating film 3, it is performed by 
wet etching. 
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ABSTRACT: 

PURPOSE: To thin the thickness in a specified section of a gate insulating film 
excellently in controllability and easily, and form a contact hole easily as 
expected. 

CONSTITUTION: A lower-layer gate insulating film 3 consisting of a silicon 
oxide, an upper gate insulating film 4 consisting of silicon nitride, and thin 
a film 5 for formation of a gate electrode are stacked in this order all over a 
semiconductor film 2. And, with a photoresist pattern 6 as a mask, the film 5 
for formation of a gate electrode is removed by dry etching, and next, with the 
lower-layer gate insulating film 3 as an etching stopper, only the upper-layer 
gate insulating film 4 is removed. Also in case of forming a contact hole in a 
relatively thick passivation film consisting of silicon nitride by dry etching, 
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only the passivation film is removed, with the lower-layer gate insulating film 
3 as an etching stopper. In case of forming a contact hole in the relatively 
thin lower layer gate insulating film 3, it is performed by wet etching. 
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[Title of the Invention] METHOD FOR MANUFACTURING THIN FILM 

TRANSISTOR 

10 [Abstract] 

[Object] The object of the present invention is to provide a method for 
manufacturing thin film transistors, by which a film thickness at a specified portion of a 
gate insulating film can be easily reduced with excellent controllability, and a contact hole 
can be easily formed as expected. 

15 [Structure] A lower- layer gate insulating film 3 consisting of silicon oxide, an 

upper-layer gate insulating film 4 consisting of silicon nitride, and a thin film 5 for forming 
a gate electrode are deposited over the whole upper surface of a semiconductor thin film 2 
in this order. The thin film 5 for forming a gate electrode is removed by dry etching using a 
photoresist pattern 6 as a mask. Next, only the upper-layer gate insulating film 4 is 

20 removed using the lower-layer gate insulating film 3 as an etching stopper. When a contact 
hole is formed in a relatively thick passivation film consisting of silicon nitride by dry 
etching also, only the passivation film is removed using the lower-layer gate insulating 
film 3 as an etching stopper. When a contact hole is formed in the relatively thin lower- 
layer gate insulating film 3, wet etching is employed. 

25 [What is Claimed is] 

1 



[Claim 1] A method for manufacturing thin film transistors, comprising 

the steps of: 

forming a lower- layer gate insulating film consisting of silicon oxide on a 
semiconductor thin film; 

forming an upper- layer gate insulating film consisting of material other than silicon 
oxide on the lower-layer gate insulating film; 

then, removing said upper- layer gate insulating film at a portion corresponding to 
the portion, where a source • drain region is to be formed in said semiconductor thin film, 
by dry etching using said lower-layer gate insulating film as an etching stopper; 

next, forming a passivation film over the whole surface; 

forming an upper contact hole in the passivation film by dry etching using said 
lower-layer gate insulating film as an etching stopper; and 

next, forming a lower contact hole in said lower-layer gate insulating film by wet 
etching. 

[Claim 2] The method for manufacturing thin film transistors according 
to claim 1, wherein said lower- layer gate insulating film has a film thickness of about 200 
A or less, and wherein said upper- layer gate insulating film has a film thickness of about 
1000 to 2000 A, 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 
The present invention relates to a method for manufacturing thin film transistors. 

[0002] 

[Description of the Related Art] 
When self-alignment type thin film transistors are manufactured, a gate insulating 



film is formed on a semiconductor thin film consisting of polysilicon or the like, and a gate 
electrode is formed on the gate insulating film, and an impurity is implanted to the 
semiconductor thin film with an ion implantation apparatus using the gate electrode as a 
mask, so that a central part of the semiconductor thin film at the portion corresponding to 
the gate electrode becomes a channel region, and both sides of the channel region become 
source -drain regions consisting of impurity added regions, and then a passivation film is 
formed over the whole surface, and then a contact hole is formed in the passivation film, 
and then a source 'drain electrode is formed on the contact hole. 
[0003] 

[Problems to be Solved by the Invention] 
In such a conventional method for manufacturing thin film transistors, because an 
impurity is added through a gate insulating film formed on a semiconductor thin film, 
acceleration energy for adding the impurity becomes high. In order to add the impurity 
with low acceleration energy, reduction of the thickness of the gate insulating film at the 
portion corresponding to the portion, where a source • drain region has to be formed in the 
semiconductor thin film, is considered effective. However, in this case, when the thickness 
of the gate insulating film is reduced by etching, there is such a problem that control of an 
etching amount is very difficult. In addition, when a contact hole is formed by etching, wet 
etching causes such problems that the etching rate becomes slow, and further, a hole 
diameter is enlarged by side etching. On the other hand, dry etching causes such a problem 
that a surface of a semiconductor thin film is damaged. The object of the present invention 
is to provide a method for manufacturing thin film transistors by which the film thickness 
of the gate insulating film at the portion corresponding to the portion of the semiconductor 
thin film, where a source -drain region must be formed, can be easily reduced with 
excellent controllability, and a contact hole as designed can be easily formed. 




[0004] 

[Method for Solving the Problems] 
The present invention is a method comprising the steps of forming a lower-layer 
gate insulating film consisting of silicon oxide on a semiconductor thin film; forming an 
5 upper-layer gate insulating film consisting of material other than silicon oxide on the 

lower-layer gate insulating film; and then removing said upper-layer gate insulating film at 
the portion corresponding to the portion, where a source* drain region must be formed in 
said semiconductor thin film, by dry etching using said lower-layer gate insulating film as 
an etching stopper; and then forming a passivation film over the whole surface; forming an 
10 upper contact hole in the passivation film by dry etching using said lower-layer gate 

insulating film as an etching stopper; and then forming a lower contact hole in said lower- 
layer gate insulating film by wet etching. 
[0005] 

[Functions] 

15 According to the present invention, when the film thickness of the gate insulating 

film at a portion corresponding to the portion, where a source 'drain region must be formed 
in the semiconductor thin film, is reduced, only the upper-layer gate insulating film at the 
portion corresponding to the portion, where the source • drain region must be formed in the 
semiconductor thin film, is removed by dry etching using the lower-layer gate insulating 

20 film as an etching stopper with the lower-layer gate insulating film left as it is. Therefore, 
the film thickness of the gate insulating film at a specified portion corresponding to the 
portion, where a source* drain region must be formed in the semiconductor thin film, can 
be easily reduced with excellent controllability. In addition, when a contact hole is formed, 
because an upper contact hole is first formed in the relatively thick passivation film by dry 

25 etching using the lower-layer gate insulating film as an etching stopper, and then a lower 



contact hole is formed in the relatively thin lower-layer gate insulating film by wet etching, 

the contact holes can be easily formed as designed. 

[0006] 

[Embodiment] 

Figs. 1 to 6 show respective manufacturing processes for a self-alignment type thin 
film transistor in one example of the present invention. Now, the method for manufacturing 
a self-alignment type thin film transistor will be described with reference to these drawings 
in turn. 
[0007] 

First, as shown in Fig. 1, a pattern of a semiconductor thin film 2 consisting of 
polysilicon or the like is formed on an upper surface of an insulating substrate 1 consisting 
of glass or the like. In this case, as an example, an amorphous silicon thin film is first 
deposited over the entire surface of the insulating substrate 1 using plasma CVD so as to 
have a thickness of about 500 A . Next, the amorphous silicon thin film is crystallized to a 
polysilicon thin film by irradiating an excimer laser. Then, a pattern of the semiconductor 
thin film 2 is formed only on the region for forming the thin film transistor by removing 
unnecessary parts of the polysilicon thin film by etching using a photolithography 
technique. Next, a lower- layer gate insulating film 3 consisting of silicon oxide is 
deposited over the whole surface using a sputtering apparatus so as to have a thickness of 
about 200 A or less. Next, an upper-layer gate insulating film 4 consisting of silicon 
nitride is deposited over the whole upper surface of the lower-layer gate insulating film 3 
by plasma CVD so as to have a thickness of about 1000 to 2000 A. Next, a thin film 5 for 
forming a gate electrode comprising chromium or the like is deposited over the whole 
upper surface of the upper-layer gate insulating film 4 using a sputtering apparatus so as to 
have a thickness of about 500 A. Next, a photoresist pattern is formed on the upper 




surface of the thin film 5 for forming a gate electrode at the portion corresponding to the 
central part (channel region) of the semiconductor thin film 2 by a photolithography 
technique. 
[0008] 

5 Next, as shown in Fig. 2, the thin film 5 for forming a gate electrode is removed by 

dry etching using the photoresist pattern 6 as a mask, and then the upper-layer gate 
insulating film 4 is removed by dry etching using the same photoresist pattern 6 as a mask. 
When the upper- layer gate insulating film 4 is removed, for example, a parallel-plate 
plasma etching apparatus is used to carry out etching in a mixed gas of CF 4 and 5 % 0 2 

10 under the conditions such as a pressure of 0.8 Torr 8 (107 Pa), an RF power density of 0.37 
W/cm 2 , an interelectrode distance of 55 mm. In this case, the selection ratio for the 
semiconductor thin film 2 made of polysilicon amounts to only about 2, but the selection 
ratio for the lower-layer gate insulating film 3 amounts to 30 or more. Therefore, it is easy 
to remove just the upper-layer gate insulating film 4 without damaging the semiconductor 

15 thin film 2 by etching using the lower-layer insulating film 3 as an etching stopper. Under 
such conditions, the lower-layer gate insulating film 3 is left as it is over the whole upper 
suface of the insulating substrate 1 including the semiconductor thin film 2, the upper-layer 
gate insulating film 4 is left only on the upper surface of the lower-layer gate insulating 
film 3 at the portion corresponding to the central part (channel region) of the 

20 semiconductor thin film 2, the thin film 5 for forming a gate electrode is left only on the 
upper surface of the left upper-layer gate insulating film 4, and a gate electrode 5a is 
formed by means of the left thin film 5 for forming a gate electrode. 
[0009] 

Next, an impurity is implanted to the semiconductor thin film 2 with an ion 
25 implantation apparatus using the photoresist pattern 6 as a mask, and a source • drain region 

6 



2b is formed at both sides of the channel region 2a of the semiconductor thin film 2. In this 
case, because only the lower-layer gate insulating film 3 made of silicon oxide having a 
thickness of about 200 A or less is formed on the upper surface of the region, where the 
source -drain region 2b is to be formed on both sides of the channel reregion 2a of the 
semiconductor thin film 2, phosphorus ions can be implanted as an impurity with low 
acceleration energy of about 30 keV. Therefore, it is possible to reduce a cost of the ion 
implantation apparatus and the damage to the semiconductor thin film 2. Next, the added 
impurity is activated by irradiating excimer laser. And then, the photoresist pattern 6 is 
removed. In this case, it is possible to remove the photoresist pattern 6 before adding an 
impurity, and then to add the impurity using the gate electrode 5a as a mask. 
[0010] 

Next, as shown in Fig. 3, a passivation film 7 consisting of silicon nitride is 
deposited over the whol upper surface by a plasma CVD method so as to have a thickness 
of about 3000 A. In this case, because the passivation film 7 is formed on the upper 
surface of the lower- layer gate insulating film 3 covering the semiconductor thin film 2, it 
is possible to prevent a drop of the dielectric strength of a gate insulating film consisting of 
the lower- layer gate insulating film 3 and the upper-layer gate insulating film 4. Next, a 
photoresist pattern 8 is formed by a photolithography technique on the upper surface of the 
passivation film 7 except the portion corresponding to the source • drain region 2b of the 
semiconductor thin film 2. 
[0011] 

Next, as shown in Fig. 4, an upper contact hole 9 is formed by removing the 
passivation film 7 by dry etching using the photoresist pattern 8 as a mask. In this case, 
when the plasma etching is carried out under the same conditions as those of the plasma 
etching for the upper-layer gate insulating film 4 in the manufacturing process shown in 




Fig. 2, the selection ratio for the semiconductor thin film 2 made of polysilicon amounts to 
only about 2, but the selection ratio for the lower-layer gate insulating film 3 amounts to 30 
or more. Therefore, only the passivation film 7 can be easily removed by etching using the 
lower-layer insulating film 3 as an etching stopper without damaging the semiconductor 
5 thin film 2. 
[0012] 

Next, as shown in Fig. 5, the lower contact hole 10 is formed by removing the 
lower-layer gate insulating film 3 by wet etching using the photoresist pattern 8 as a mask. 
In this case, when the etching is carried out, for example, in buffered hydrofluoric acid 

10 solution, side etching progresses little, because a thickness of the lower-layer gate 

insulating film 3 consisting of silicon oxide is about 200 A or less. Therefore, the lower 
contact hole 10 can be easily formed as expected without damaging the semiconductor thin 
film 2. Under such circumstances, the contact holes 9 and 10 are formed in the pasivation 
film 7 and the lower- layer gate insulation film 3 at the portion corresponding to the source* 

15 drain region 2b of the semiconductor thin film 2. Then, the photoresist pattern 8 is removed. 
Next, as shown in Fig. 6, the source 'drain electrode 11 made of aluminum or the like is 
formed as a pattern with a sputtering apparatus at the specified portion of the contact holes 
9 and 10 and the upper surface of the passivation film 7 so as to have a thickness of about 
5000 A, and is connected with the source* drain region 2b. In this manner, a self- 

20 alignment type thin film transistor is manufactured. 
[0013] 

[Effects of the Invention] 
As described above, according to the present invention, when the film thickness of 
the gate insulating film at the portion corresponding to the portion of the semiconductor 
25 thin film, where the source -drain region must be formed, is reduced, it is possible to 



remove only the upper-layer gate insulating film at the portion corresponding to the portion 
of the semiconductor thin film, where the source -drain region is to be formed, by dry 
etching using the lower-layer gate insulating film as an etching stopper so as to leave the 
lower-layer gate insulating film as it is. Therefore, the film thickness of the gate insulating 
film at the portion corresponding to the portion of the semiconductor thin film , where the 
source -drain region must be formed, can be easily reduced with excellent controllability. 
In addition, when a contact hole is formed, first an upper contact hole is first formed in the 
relatively thick passivation film by dry etching using the lower-layer gate insulating film as 
an etching stopper, and then a lower contact hole is formed in the relatively thin lower- 
layer gate insulating film by wet etching. Therefore, the contact holes can be easily formed 
as designed. 

[Brief Description of the Drawings] 
[Fig. 1] Fig. 1 is a cross sectional view of a structure of a thin film transistor to be 
manufactured in an embodiment according to the present invention, wherein a 
semiconductor thin film, a lower-layer gate insulating film, an upper-layer gate insulating 
film, a thin film for forming a gate electrode, and a photoresist pattern are formed on an 
insulating substrate. 

[Fig. 2] Fig. 2 is a cross sectional view of a structure of a thin film transistor to be 
manufactured in the embodiment shown in Fig. 1, wherein the thin film for forming a gate 
electrode and the upper-layer gate insulating film have been removed by etching using the 
photoresist pattern as a mask, and then an impurity has been implanted to the 
semiconductor thin film. 

[Fig. 3] Fig. 3 is a cross sectional view of a structure of a thin film transistor to be 
manufactured in the embodiment shown in Fig. 1, wherein a passivation film and a 
photoresist pattern have been formed. 

9 





[Fig. 4] Fig. 4 is a cross sectional view of a structure of a thin film transistor to be 
manufactured in the embodiment shown in Fig. 1, wherein an upper contact hole has been 
formed in the passivation film using the photoresist pattern as a mask. 

[Fig. 5] Fig. 5 is a cross sectional view of a structure of a thin film transistor to be 
5 manufactured in the embodiment shown in Fig. 1, wherein a lower contact hole has been 
formed in the lower-layer gate insulating film using the photoresist pattern as a mask. 

[Fig. 6] Fig. 6 is a cross sectional view of a structure of a thin film transistor to be 
manufactured in the embodiment shown in Fig. 1, wherein a source "drain electrode has 
been formed. 

10 [Description of Numerals in the Drawings] 

1 Insulating substrate, 2 Semiconductor thin film, 3 Lower-layer gate insulating film, 

4 Upper-layer gate insulating film, 5 Thin film for forming a gate electrode, 

5a Gate electrode, 7 Passivation film, 9 Upper contact hole, 10 Lower contact hole. 



15 



[Fig. 1] 



[Fig. 2] 1 Insulating substrate, 2 Semiconductor thin film, 



3 Lower- layer gate insulating film, 4 Upper- layer gate insulating film, 



5 Thin film for forming a gate electrode, 5a Gate electrode. 



[Fig. 3] [Fig. 4] [Fig. 5] 



[Fig. 6] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s h 0W s the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the manufacture method of TFT. 
[0002] 

[Description of the Prior Art] When manufacturing self-alignment type TFT, a gate insulator layer is formed on the semiconductor 
thin film which consists of contest polysilicon etc. Form a gate electrode on this gate insulator layer, and an impurity is poured 
into a semiconductor thin film by the ion implantation equipment by using this gate electrode as a mask. The center section of the 
semiconductor thin film in the portion corresponding to a gate electrode is made into a channel field by this. The both sides are 
made into the source drain field which consists of an impurity pouring field, subsequently to all the upper surfaces a passivation 
film is formed, a contact hole is formed in this passivation film, and the source drain electrode is formed in this contact hole. 
[0003] 

[Problem(s) to be Solved by the Invention] By the way, by the manufacture method of such conventional TFT, since the impurity 
is poured in through the gate insulator layer formed on the semiconductor thin film, the acceleration energy of impurity pouring 
will become high. In order to pour in an impurity with low acceleration energy, it is possible to make thin thickness of the gate 
insulator layer of the portion corresponding to the portion which should form a source drain field among semiconductor thin films. 
However, supposing it makes thickness of a gate insulator layer thin by etching in this case, there is a problem that control of the 
amount of etching is very difficult. Moreover, when forming a contact hole by etching, at wet etching, there is [ a dirty rate not 
only becomes late, but ] a problem that the breadth of the diameter of a hole by side etch arises, and, on the other hand, there is a 
problem of giving a damage to the front face of a semiconductor thin film, by dry etching. The purpose of this invention can 
improve [ a controllability ] thin easily thickness of the gate insulator layer of the portion corresponding to the portion which 
should form a source drain field among semiconductor thin films, and is about formation of a contact hole to offer an expected 
passage and the manufacture method of TFT which can be performed easily. 
[0004] 

[Means for Solving the Problem] This invention forms the lower layer gate insulator layer which consists of a silicon oxide on a 
semiconductor thin film. The upper gate insulator layer which consists of a different material from a silicon oxide is formed on 
this lower layer gate insulator layer. Dry etching removes the aforementioned upper gate insulator layer of the portion 
corresponding to the portion which should form a source drain field among the aforementioned semiconductor thin films after this 
by using the aforementioned lower layer gate insulator layer as an etching stopper. Form a passivation film in all the upper 
surfaces after this, and an up contact hole is formed in this passivation film by dry etching by using the aforementioned lower layer 
gate insulator layer as an etching stopper. Subsequently, a lower contact hole is formed in the aforementioned lower layer gate 
insulator layer by wet etching. 
[0005] 

[Function] When thickness of the gate insulator layer of the portion corresponding to the portion which should form a source drain 
field among semiconductor thin films is made thin according to this invention. Dry etching removes only the upper gate insulator 
layer of the portion corresponding to the portion which should form a source dram field among semiconductor thin films by using 
a lower layer gate insulator layer as an etching stopper. A controllability can improve thin easily thickness of the gate insulator 
layer of the portion corresponding to the portion which can leave a lower layer gate insulator layer as it is, therefore should form a 
source drain field among semiconductor thin films. Moreover, since an up contact hole is formed by dry etching by using a lower 
layer gate insulator layer as an etching stopper at a first comparatively thick passivation film and the lower contact hole is formed 
in a subsequently comparatively thin lower layer gate insulator layer by wet etching in case a contact hole is formed, formation of 
a contact hole can be easily performed as it is expected. 
[0006] 

[Example] Drawing 1 - drawing 6 show each manufacturing process of the self-alignment type TFT in one example of this 
invention, respectively. Then, the manufacture method of self-alignment type TFT is explained, referring to these drawings in 
order. 

[0007] First, as shown in drawing 1 , pattern formation of the semiconductor thin film 2 which becomes the upper surface of an 
insulating substrate 1 which consists of glass etc. from contest polysilicon etc. is carried out. In this case, pattern formation of the 
semiconductor thin film 2 is carried out only to a TFT formation field by crystallizing an amoiphous silicon thin film, considering 
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as a polysilicon contest thin film, ********** m g and subsequently, removing the polysilicon contest thin film of an unnecessary 
portion with photolithography technology, by depositing an amoiphous silicon thin film on the whole upper surface of an 
insulating substrate 1 by plasma C VD first at the thickness of about 500A, and subsequently irradiating an excimer laser as an 
example. Next, the lower layer gate insulator layer 3 which consists of a silicon oxide by the sputtering system is deposited on all 
the upper surfaces at the thickness of about 200 A or less. Next, the upper gate insulator layer 4 which consists of a silicon nitride 
by plasma CVD is deposited on the whole upper surface of the lower layer gate insulator layer 3 at the thickness of about 
1000-2000 A. Next, the thin film 5 for gate electrode formation which consists of chromium etc. by the sputtering system is 
deposited on the whole upper surface of the upper gate insulator layer 4 at the thickness of about 5000A. Next, the photoresist 
pattern 6 is formed in the upper surface of the thin film 5 for gate electrode formation of the portion corresponding to the center 
section (channel field) of the semiconductor thin film 2 with photolithography technology. 

[0008] Next, as shown in drawing 2 , the photoresist pattern 6 is used as a mask, dry etching removes the thin film 5 for gate 
electrode formation, and, subsequently dry etching removes the upper gate insulator layer 4 by using this photoresist pattern 6 as a 
mask. When removing the upper gate insulator layer 4. it etches by CF4 and 5% of mixed gas of 02 using an parallel monotonous 
formula plasma etching system under pressure O.STorr, RF power- flux-density 0.37 W/cm2, and conditions of 55mm of electrode 
spacings. Then, although the selection ratio to the semiconductor thin film 2 which consists of contest polysilicon is obtained 
about two, without giving a damage to the semiconductor thin film 2 by using the lower layer gate insulator layer 3 as an etching 
stopper, since 30 or more high selection ratios are obtained to the lower layer gate insulator layer 3 which consists of a silicon 
oxide, it ********* *s easily and it can remove only the upper gate insulator layer 4. And in this state, the lower layer gate 
insulator layer 3 remains as it is on all the upper surface of the insulating substrate 1 containing the semiconductor thin film 2. 
The upper gate insulator layer 4 remains only on the upper surface of the lower layer gate insulator layer 3 of the portion 
corresponding to the center section (channel field) of the semiconductor thin film 2. The thin film 5 for gate electrode formation 
remains only on the upper surface of this upper gate insulator layer 4 that remained, and gate electrode 5a is formed in it of this 
extant thin film 5 for gate electrode formation. 

[0009] Next, an impurity is poured into the semiconductor thin film 2 by the ion implantation equipment by using the photoresist 
pattern 6 as a mask, and source drain field 2b is formed in the both sides of channel field 2a of the semiconductor thin film 2. In 
this case, since only the lower layer gate insulator layer 3 which consists of a silicon oxide of about 200A or less of thickness is 
formed in the upper surface of the portion used as source drain field 2b of the both sides of channel field 2a of the semiconductor 
thin film 2 Supposing it pours in phosphorus ion as an impurity, the damage which can pour in with the low acceleration energy 
of about 30 keVs, can reduce the cost of an ion implantation equipment, and is given to the semiconductor thin film 2 can be 
made small. Next, the impurity which irradiated the excimer laser and poured it in is activated. Then, the photoresist pattern 6 is 
removed. In addition, before pouring in an impurity, the photoresist pattern 6 is removed, and you may make it pour in an 
impurity by using gate electrode 5a as a mask. 

[00 10] Next, as shown in drawing 3 . the passivation film 7 which consists of a silicon nitride by the plasma CVD method is 
deposited on all the upper surfaces at the thickness of about 3000A. In this case, since the passivation film 7 will be formed in the 
upper surface of the lower layer gate insulator layer 3 which is wearing the front face of the semiconductor thin film 2, the 
isolation voltage of the gate insulator layer which consists of a lower layer gate insulator layer 3 and an upper gate insulator layer 
4 can be prevented from falling. Next, the photoresist pattern 8 is formed in the upper surface of the passivation film 7 except the 
portion corresponding to source drain field 2b of the semiconductor thin film 2 with photolithography technology. 
[001 1 ] Next, as shown in drawing 4 , dry etching removes the passivation film 7 by using the photoresist pattern 8 as a mask, and 
the up contact hole 9 is formed. In this case, if plasma etching is performed on the same conditions as the case where plasma 
etching of the upper gate insulator layer 4 is carried out in the manufacturing process shown in drawing 2 Although the selection 
ratio to the semiconductor thin film 2 which consists of contest polysilicon is obtained about two, since 30 or more high selection 
ratios are obtained to the lower layer gate insulator layer 3 which consists of a silicon oxide Without giving a damage to the 
semiconductor thin film 2 by using the lower layer gate insulator layer 3 as an etching stopper, it **********$ easily and only the 
passivation film 7 can be removed. 

[0012] Next, as shown in drawing 5 , wet etching removes the lower layer gate insulator layer 3 by using the photoresist pattern 8 
as a mask, and the lower contact hole 10 is formed. Without side etch's hardly advancing and giving a damage to the 
semiconductor thin film 2, since the thickness of the lower layer gate insulator layer 3 which consists of a silicon oxide is as thin 
as about 200A or less when it etches with a buffered-lluoric-acid solution in this case, the lower contact hole 10 can be easily 
formed as it is expected. And contact holes 9 and 10 are formed in the passivation film 7 and the lower layer gate insulator layer 3 
in the portion corresponding to source drain field 2b of the semiconductor thin film 2 in this state. Then, the photoresist pattern 8 
is removed. Next, pattern formation of the source drain electrode 1 1 which becomes the predetermined part of the upper surface 
of contact holes 9 and 10 and the passivation film 7 from aluminum etc. by the sputtering system is earned out to the thickness of 
about 5000A, and it is made to connect with source drain field 2b, as shown in drawing 6 . In this way, self-alignment type TFT is 
manufactured. 
[0013] 

[Effect of the Invention] As explained above, when thickness of the gate insulator layer of the portion corresponding to the portion 
which should form a source drain field among semiconductor thin films is made thin according to this invention, Dry etching 
removes only the upper gate insulator layer of the portion corresponding to the portion which should form a source drain field 
among semiconductor thin films by using a lower layer gate insulator layer as an etching stopper. Since it can leave a lower layer 
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gate insulator layer as it is, a controllability can improve thin easily thickness of the gate insulator layer of the portion 
cojresponding to the portion which should form a source drain field among semiconductor thin films. Moreover, since an up 
contact hole is formed by dry etching by using a lower layer gate insulator layer as an etching stopper at a first comparatively thick 
passivation film and the lower contact hole is formed in a subsequently comparatively thin lower layer gate insulator layer by wet 
etching in case a contact hole is formed, formation of a contact hole can be easily perfomied as it is expected. 



[Translation done.] 
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